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THE KINETIC THEORY OF HEAT
Does the hypothesis of the molecular structure of matter
permit us to understand the differences between its three
fundamental states—the solid, the liquid, and the gaseous?
We know that any substance in nature can be brought into
each of these three states. Even iron evaporates at several
thousand degrees, and even air freezes into a solid block at
sufficiently low temperatures. Thus, the difference between
the solid, liquid, and gaseous states of a given body depends
upon its thermal condition. By adding heat to a solid body
we transform it into a liquid. By adding still more heat we
transform the liquid into a gas. But what is heat?
In the early stage of the development of physics, it was
thought that heat was a unique imponderable fluid that
flowed from hot bodies into colder ones, warming them; a
point of view that represented a survival of the ancient idea
of fire as an independent element. But we can warm our
hands simply by rubbing them against each other, and a
piece of metal becomes hot if we strike it many times with
a hammer. It seemed strange that this hypothetical "heat-
fluid" should be produced by rubbing or striking.
From the molecular theory of matter came a much more
rational explanation, according to which a hot body does
not contain any additional fluid of any kind, but differs
from a cold body only in the state of motion of its particles*
The molecules of every material body at normal tempera-
ture are in a state of permanent motion; and lite faster they
move, the hotter the body seems. If we bring a hot body
into contact with a colder one (or, as we say, if there is a
temperature gradient between two adjacent bodies), the
fast-moving molecules of the first will collide, on their
common boundary, with the slower-moving molecules of

